Background and Objectives: Testosterone deficiency has been implicated in the etiology of depression although there is an ongoing debate on the nature of this association. There is a paucity of data about the psychological impact of hypogonadism in genetic disorders associated with testosterone deficiency.
Introduction
In the sixties and seventies of the past century many studies have examined the chromosomal contribution to male infertility. Reported frequencies of chromosomal abnormalities range from 2.2% to 19.6% depending on the severity of male infertility 1 . Since the introduction of modern in vitro fertilization techniques, it is common practice to perform cytogenetic screening in patients with male infertility and chromosomal anomalies in up to 12% of cases are found of which the Robertsonian translocation 13;14 is the most frequent [2] [3] [4] . The majority of infertile males have normal levels of testosterone, LH and FSH. There is only one older case report about a slightly lower testosterone in a patient with this type of translocation 5 . In some infertile patients a primary testicular failure is present in which only low testosterone levels are found 6 .
It is well known that androgens like testosterone are implicated not only in sexual functions, but are thought to be also involved in aggression, social ranking and mood, although the data are difficult to interpret 7, 8 . With respect to mood, it is hypothesized that testosterone modulates the activity of the hypothalamic pituitary adrenal axis 9 . Most studies about the relationship between mood and testosterone have been performed in aging men. It is still unclear whether there is a relationship between lower testosterone and major depression. Psychological dysfunctions such as irritability, fatigue, decreased sex drive, lack of motivation, and energy and a reduced feeling of well being are found that do not meet the criteria for a categorical diagnosis of major depression with or without melancholia [10] [11] [12] [13] .
In male patients with oligozoospermia and testosterone deficiency caused by a cytogenetic abnormality, hypogonadism is life long present and therefore the psychological consequences of low testosterone can be hypothesized to have a major impact on the development as a whole. Reports about hypogonadism with a genetic cause on development and psychological functioning are lacking.
In this case report, a male patient is described who had been treated for a depressive illness during several decades and in whom infertility due to a genetic abnormality and low testosterone was demonstrated. These findings are discussed in relation to the testosterone-depression debate.
Case report
The patient is a 57 year old male who was referred to the department of neuropsychiatry for re-evaluation of long lasting therapy resistant mood disturbances. He was born from non consanguine parents and had 3 younger sibs. His family history showed no mental disorders. During infancy and development there were no major somatic problems. His developmental history was characterized by a certain social withdrawal and lack of motivation in all domains. Although the patient completed both elementary and high school, his professional career showed a plethora of unfinished educations and non demanding jobs. From the age of 22 there were complaints about feelings of inferiority, mood instability and problems in task completion for which he visited several psychologists and psychiatrists. In subsequent years the patient had several short lasting relationships and sexual dysfunctions. He married aged 37 and he has a 12 years old son. At the age of 51 he was declared unable to work. Two years before, a diagnosis of bipolar affective disorder was made elsewhere for which he was treated with carbamazepine, Lithium and citalopram. During subsequent years treatment with various combinations of mood stabilizers and antidepressants did not improve his daily functioning and mood symptoms. The last 3 years his daily treatment consisted of 1500mg Lithium (0.9 mmol/l) and 1350mg (67mg/l) valproic acid.
Six years ago he developed obesity and insuline dependent diabetes mellitus type II, complicated by neuropathy that was confirmed with electromyography as well as an increased erectile dysfunction. Sildenafil was ineffective. Because of a low free testosterone (4.4 nmol/l; normal range: 10-28 nmol/l) and increased levels of LH (13,1 U/l; normal range: 2-9 U/l) and FSH (27,9 U/l; normal range:1,5-12 U/l), three years later a diagnosis of hypogonadism was made for which he was treated with testosterone once biweekly for 3 months without any effect on erectile function or general well being. For his diabetes mellitus the patient used insulin and oral antidiabetics.
At admission, the patient complained about fatigue, irritability, loss of libido, erectile dysfunction, problems in task completion and the inability to lead a self-serving life. He presented with a submissive and passive attitude, mental slowness and tiredness. Neuropsychiatric examination by means of a semi structured interview using the elements of the Comprehensive Psychiatric Rating Scale disclosed no major psychiatric disorder. Anamnestic information revealed infertility and his son was born after donor insemination. Extensive neuropsychological assessment demonstrated a total IQ of 128 (WAIS-III; verbal: 122; performal: 127), a mild to moderate impairment of attention/concentration with subsequent problems in the area of executive functioning. These mild cognitive dysfunctions were found to be embedded in a personality pattern characterized by self-devaluation combined with heightened sensitivity for critical evaluation, experiential avoidance, and low persistence. Somatic examination showed, apart from a BMI of 35 (length: 1.82m; weight: 115kg; waist circumference: 120cm), no abnormalities and normal genitals. Laboratory data showed slightly increased values for glucose and HbA1c and a testosterone level at the lower margin of the reference values (11,0 nmol/l; normal range: 9-38 nmol/l). Because of his infertility, cytogenetic analysis was performed that demonstrated a Robertsonian translocation between the chromosomes 13 and 14 (figure 1) [karyotype: 45,XY, der (13;14) (q10;q10)]. During the clinical observation period, mood stabilizing agents were gradually tapered off and his medication for the diabetes mellitus was optimalized. At discharge the patient used insulin and oral antidiabetics and he reported an increased level of activity and feeling of well being.
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Because of complete impotence, he underwent, after discharge, a second treatment with testosterone for 3 months that, however, was ineffective. At follow up after one year, the daily functioning of the patient was still characterized by lower psychological vitality, lack of motivation and irritability.
Discussion
In the here reported patient, referred for treatment refractory depression, cytogenetic analysis demonstrated a Robertsonian translocation between chromosomes 13 and 14 associated with infertility due to oligozoospermia. His medical history mentioned a testosterone deficiency, possibly related to the cytogenetic abnormality and aggravated by the diabetes mellitus type II. After discontinuation of all psychotropics, his daily functioning improved and returned to the level he had before the prescription of antidepressants and mood stabilizers. A second trial with testosterone did not improve his erectile dysfunction neither his psychological functioning. In retrospect, his obesity was aggravated by the use of antidepressants and mood stabilizers that resulted in insuline resistance and diabetes mellitus. Moreover, his avolition and apathy increased due to treatment with antidepressants and consequently he was declared unable to work at the age of 51. It cannot be ruled out that his low testosterone levels have caused reduced insulin sensitivity 14 .
Based on his history and the assessment of psychopathology and psychological functioning, a diagnosis of depressive disorder could not be established. In fact, his clinical condition could better be accounted for by the term 'apathy' or by the 'syndrome of avolition'. The syndrome of apathy comprises lack of motivation, diminished goal-directed cognition and reduced emotional concomitance of goaldirected behaviour 15, 16 . It is often characterized by life long passivity, low role activity, low self esteem and low life satisfaction. Avolition is a psychological state characterized by severe problems in willed action, typically presenting with a general lack of desire, drive or motivation to strive for meaningful goals, and related to executive dysfunctioning. Symptoms of apathy or dysexecutive functioning can be induced or enhanced by antidepressants, especially SSRI's, and are reported in case series with children and adults 17, 18 . In the epidemiological study by Van Geffen and coworkers, this phenomenon is listed as one of the 15 most frequently side effects reported by patients 19 .
Since the isolation of testosterone in the early thirties of the past century, this androgen has been associated with mood disturbances and subsequently used in the treatment of 'depression' 20 . During the past decades, several placebo-controlled clinical trials with testosterone have been performed in hypogonadal older men, demonstrating antidepressant like effects in some but not all studies 21 . It should be stressed, however, that these studies deal with mild depression and that the effects are only minimal. This can be illustrated by the study by Pope and coworkers who reported an antidepressant effect that was restricted to the non-affective symptoms of the Hamilton Depression Rating Scale but not present on the Beck Depression Inventory 22 . The effects of testosterone may therefore reflect the reversal of age related fatigue instead of a direct effect of this androgen on depression 23 . As stated by Amore, the relationship between testosterone deficiency and psychological dysfunctions may be the result of an interaction between biological and social changes and of the personal ability to adapt to age-related changes 12 .
In conclusion, symptoms of avolition and apathy are clinically relevant in hypogonadal men and should not be automatically placed in the expanding categorical concept of depression. Since such symptoms can be worsened by antidepressants, especially SSRI's, clinicians should be cautious in the prescription of these compounds, particularly in hypogonadal men.
